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Description 

This invention relates to the field of printing, and is 
primarily, but not exclusively, concerned with printing 
apparatus for converting printing information received 
from a word processor or host computer into dot data 
and printing an image on the basis of the dot data. 

A page printer, arranged to convert character infor- 
mation or figure information from a word processor or a 
host computer into dot data, is known. The printer prints 
an image on the basis of the dot data using a printing 
device, such as a laser beam printer (LBP) or an ink jet 
printer, etc. 

However, in known page printers, it takes time to 
convert printing information into dot data. Particularly, it 
takes an appreciable amount of time to convert printing 
information representing ruled lines or figures into dot 
data. 

This conversion time limits the speed at which a 
printing operation can be performed particularly if an op- 
eration has to be repeated. 

A concern of the present invention is to overcome 

the above problems. 

United States Patent Specification No. US-A- 
4,825.405 discloses a printer having a buffer for storage 
of external data and a switch for switching between ex- 
ternal unit connection and disconnection modes. A re- 
printing device repeatedly prints out data stored in the 
buffer. 

United Kingdom Patent Specification No. GB 
2,220,511 A discloses a recording control apparatus for 
controlling overlay recording on one or both sides of a 
sheet. The character code data read from a page buffer 
are converted into dot patterns and stored in a bitmap 
memory being capable of storing plural pages. In the 
apparatus of this specification stored print data is 
cleared after normal printing. 

In accordance with the present invention there is 
provided a printing apparatus as set out in claim 1. 

One embodiment of the present invention provides 
a printing apparatus which can reuse printing informa- 
tion supplied from an external apparatus, easily, effec- 
tively and efficiently. 

The present invention also provides a printing ap- 
paratus which can instruct the reusing of printing infor- 
mation, without being instructed from external appara- 
tus, such as a host computer or word processor. 

The present invention further provides a printing ap- 
paratus which can selectively reuse plural pages of 
printing information previously supplied from an external 
apparatus. 

The invention will now be described by way of ex- 
ample only, with reference to the accompanying draw- 
ings, of which: 

Figure 1 shows a page printer embodying the 
present invention; 

Figure 2 details a display and keys of a control panel 



of the page printer shown in Figure 1; 
Figure 3 shows a schematic view of the image mem- 
ory shown in Figure 1 ; and 
Figure 4 shows a flow chart of the printing operation 
5 performed by the page printer shown in Figure 1 . 

A block diagram of a page printer 1 9 embodying the 
present invention is shown in Figure 1 . The page printer 
19 is controlled by a host computer 10, connected to- 
10 gether by an all-purpose interface, such as a Centronics 
interface or an RS-232C interface etc. A communica- 
tions circuit 15 receives printing information from the 
host computer 10, consisting of characters and figures 
defined in a page description language (PDL). The all- 
is purpose interface also transmits status information from 
the page printer 19 back to the host computer 10. 

The printer 19 includes a CPU 11, in the form of a 
micro-computer which controls the whole operation of 
the page printer and controls the communication circuit 
20 1 5, a control panel 1 and a laser beam printer (LBP) 1 8. 
The CPU 11 also converts the PDL information into dot 
data and stores the dot data in the image memory 16. 
Program data, used by the CPU 11 , is stored in a ROM 
12 and the CPU 11 initiates a control operation enabling 
2$ it to use a RAM 1 3, in response to a power-on command . 
The image memory 16 stores the dot data to be sup- 
plied to the LBP 18 and has sufficient capacity to store 
a plurality of pages or a plurality of documents of dot 
data. 

30 The printing information, in the form of PDL charac- 
ters and figures, is converted into dot data and is stored 
in the image memory 16 by CPU 11. After that, the dot 
data is supplied to the LBP 18 from the image memory 
16, page by page, via a video interface circuit 17. The 
35 video interface circuit 1 7 transmits instruction signals to 
the LBP 1 8, in addition to the dot data, and receives sta- 
tus signals from the LBP 18. 

The LBP 18 performs sequential operations, such 
as paper feed and image form etc, in accordance with 
40 instructions from the CPU 11. In addition, the LBP 18 
prints an image on a recording medium on the basis of 
the dot data read out from the image memory 16. 

The control panel 1 has a display portion and input 
keys. Display data and key data are transmitted be- 
45 tween the control panel 1 and the CPU 11 via a control 
interface 14. 

A plan view showing an arrangement of the control 
panel 1 is shown in Figure 2. A display portion 2, fabri- 
cated from a liquid crystal dot matrix device for example, 
so is arranged to display characters and figures. In addi- 
tion, a clear key 3, an up key 4, a down key 5, a print 
key 6 and an overlay key 9 are provided on the control 
panel 1 . 

Unless the document is classified as secret (see lat- 
55 er), the image memory 16 continues to store the dot data 
even after the LBP 1 8 has printed an image derived from 
said data. The display portion 2 displays the fact that 
one or more pages of dot data are stored in the memory 
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16 at the display part 7, as shown in Figure 2. 

In Figure 2, "memory 1", "memory 2" and "memory 
3" are displayed as identification of that part of memory 
1 6 within which respective different documents or pages 
are stored. In the case where filing titles are supplied 
with the printing information from the host computer 10, 
the filing title, such as "planning 1", "planning 2" and 
"schedule" may be displayed adjacent to the identifica- 
tion of that part of the memory in which the data is stored. 

The dot data, already used for printing images is 
retained in the image memory 16, while it is possible for 
said memory 1 6 to store another page of dot data. Thus, 
it is possible to store a number of multipage documents 
(each page typically occupying 1 Mbyte memory). The 
form of the image memory 1 6 in Figure 1 and the storage 
of multipage documents within it is shown schematically 
in Figure 3. 

The dot data filing titles displayed on the display 
panel 2 may be manually created or changed by using 
the control panel 1 and known techniques. The data rep- 
resenting this identification are stored in a management 
table of RAM 1 3 together with memory addresses. Thus, 
it will be apparent from the above discussion that the dot 
data representing the various documents to be printed 
are stored in respective different portions of memory 1 6. 
As shown in Figure 3, such portions are designated as 
"memory 1 n , "memory 2", "memory 3" etc. Thus, Figure 
3 shows an example in which documents of various 
lengths are stored. The first document is entitled "Plan- 
ning 1 " and comprises three pages. The second is en- 
titled "Planning 2" and comprises a single page. The 
third is entitled "Schedule" and is indicated as compris- 
ing n pages. 

As shown in Figure 2, the titles of the stored docu- 
ments are displayed on display panel 2 together with an 
indication of the respective memory area in which the 
documents are stored. A line is displayed under the dis- 
play "memory 1 ", indicating that the dot data of memory 
1 has been selected. In this state, when print key 6 is 
activated, this selected dot data comprising the contents 
of memory 1 is supplied to LBP 18 to print an image on 
the basis of it. 

Alternatively, when clear key 3 is activated, the se- 
lected dot data is erased from the image memory 16. If 
overlay key 9 is activated, other dot data obtained by 
converting the printing information subsequently re- 
ceived from the host computer 10, will be overlayed onto 
the selected dot data in the image memory 16. 

Up key 4 and down key 5 are used for selecting par- 
ticular areas of dot data in the image memory 1 6. For 
example, when an operator wishes to print an image on 
the basis of the dot data of identification "memory 3", he 
may actuate down key 5 twice to display a line under 
"memory 3" and then he may activate print key 6. 

Alternatively, when an operator wishes to erase dot 
data, which will not be reused later, from the image 
memory 16, he may activate up key 4 or down key 5 to 
display a line under an identification representing the 



dot data to be erased, then he may activate clear key 3. 
Unwanted dot data may be erased, so that the image 
memory 16 is not occupied with unnecessary dot data, 
facilitating efficient use. 

s A display part 8 of the display portion 2 displays the 
status of the page printer 1 9, such as on-line print, off- 
line print, jam and malfunction etc. 

Figure 4 is a flow chart showing the operation of 
CPU 11. On supplying power, the CPU 11 initialises its 

io input/output ports and each interface circuit (S1 ). There- 
after, the CPU 1 1 determines whether or not an on-line 
print request has been issued by the host computer 10 
(S2). 

If the on-line print request has not been issued, the 
is CPU 11 determines whether or not an off-line print re- 
quest to print an image on the basis of the dot data, 
which was used for the on-line print previously per- 
formed and stored in the image memory 16, has been 
issued from the control panel 1 (S3). 
20 |f the off-line print request has not been issued, the 
CPU determines whether or not clear key 3 of the control 
panel 1 has been activated (S4). 

Alternatively, if the on-line print request has been 
issued from the host computer 10, the CPU 11 deter- 
25 mines whether or not overlay key 9 of the control panel 

I has been actuated (S2, S12). 

If the overlay key 9 has not been actuated, the CPU 

I I monitors the image memory 1 6 and examines wheth- 
er there is dot data which was used for a previous on- 

30 line print. When image memory 16 has memory space 
to store further dot data, the CPU 11 registers a new 
identification. However, when the image memory 16 
does not have memory area to store further dot data, 
the CPU 11 erases old dot data from the image memory 

35 16 and registers a new identification (S5). 

In the situation where the image memory 16 does 
not have sufficient space to store further dot data, the 
message indicating that dot data should be erased from 
the image memory 16, using clear key 3, may be dis- 

40 played at the display position 2. 

Thereafter, the CPU 11 converts the printing infor- 
mation, such as PDL, from the host computer 10 into 
dot data and stores the dot data in the image memory 
16 (S6). 

45 After storing the dot data in the image memory 16, 
the CPU 11 initiates LBP 18, so as to print an image on 
the basis of the dot data stored in the image memory 16 
(S7). 

Thereafter, the CPU 11 determines whether or not 
50 (he dot data drawn in the image memory 16 should be 
kept. Specifically, the CPU 1 1 determines whether or not 
the dot data represents information designated by the 
user of the host computer as "secret" (S8). Such secret 
information is not stored by the printing apparatus and, 
55 the CPU 11 erases the dot data from the image memory 
16 after completion of the printing operation (S9). 

Data indicating that the dot data represents secret 
information is sent from the host computer 10 together 
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with the printing information, thereby, the dot data rep- 
resenting secret information cannot be printed later. 
Thus, secret information can only be printed on-line. 

Alternatively, if the overlay key 9 has been actuated 
to indicate the overlay operation, the CPU 11 converts 
the printing information from the host computer 1 0 and 
overlays the dot data on the selected dot data in the im- 
age memory 16 (S13). Thereby, an image represented 
by new dot data can be overlayed on an image repre- 
sented by previously stored dot data in the image mem- 
ory 16. Thereafter the CPU 11 initiates the LBP 18 to 
print the overlayed image, on the basis of the overlayed 
dot data in the image memory 16 (S7). 

When print key 6 of the control panel 1 has been 
actuated to indicate the off-line print, the CPU 11 reads 
out the selected dot data from the image memory 16 
and supplies the dot data to LBP 18, to print an image 
(S3, S10). 

When clear key 3 of the control panel 1 has been 
activated, the CPU 11 erases the selected dot data from 
the image memory 16 (S4, S11). Thereby, unnecessary 
dot data need not be kept in the image memory 16 for 

long periods of time. 

Other embodiments, employing variations and 
modifications to the invention described are possible. 
For example, in the embodiment described, the dot data 
to be erased or printed is selected using up key 4 and 
down key 5, but alternatively a plurality of print keys, 
clear keys or overlay keys may be provided for each 
page of dot data, to selectively erase, output or overlay 
dot data in the image memory 16, using these keys. Al- 
so, a plurality of display elements, such as LEDs, may 
be provided to indicate whether or not dot data is stored, 
corresponding to each memory. Thereby, it is not nec- 
essary to provide a large display device, as shown in 
Figure 2 and the cost of the control panel may be re- 
duced. Moreover, a large number of copies may be print- 
ed in response to the number of times print key 6 is ac- 
tivated. If this construction is adopted, it is desirable to 
provide a stop key to stop the printing operation before 
completion of the printing operation. Numeric data input 
devices, such as ten keys, may be used for indicating 
the number of copies required. 

As detailed above, a plurality of pages of dot data 
obtained by converting printing information, such as 
PDL, is kept in the image memory, even after the com- 
pletion of the printing operation and desired dot data is 
arbitrarily selected in the image memory. Accordingly, 
the process such that one copy is printed so as to check 
the printing result and then the required number of cop- 
ies are printed or the process such that additional copies 
are printed after completing a print run, can be efficiently 
done, because the dot data which was obtained by con- 
verting printing information, such as PDL, is still availa- 
ble and can be used repeatedly. 

The image memory can store a plurality of pages or 
a plurality of documents of dot data, which have previ- 
ously been printed, so desired dot data stored in the im- 



age memory can be reused later for reprinting an image, 
for example. Moreover, the dot data stored in the image 
memory may be reused by operating the control panel 
ol the page printer, without instructions from the host 
5 computer, so that the dot data can easily be reused, 
while the host computer is available for other tasks. 

In this embodiment, the page printer has a laser 
beam printer (LBP), but an ink jet printer or a thermal 
printer may be used as an alternative. 

70 

Claims 



1 . A printing apparatus for cooperation with means for 
is inputting to said apparatus printing information and 
an associated on-line print request, said apparatus 
comprising: 

data conversion means (CPU 1 1 ) for converting 
20 the input printing information to dot data; 

printing means (18) for printing an image based 
on the dot data, in response to an on-line print 
request from the input means; and 
data storage means (16) for storing at least one 
25 of a plurality of pages, 

characterised in that 

the dot data is retained in said data storage 
means after the normal printing operation is fin- 

30 ished, and in that said apparatus further comprises 
determining means (CPU 11) for determining 
whether or not an on-line print request is present, 
and command receiving means for receiving a man- 
ually inputted off-line command, which causes dot 

35 data in said data storage means to be output to said 
printing means to print the dot data again, if said 
determining means determines that an on-line print 
request is not present. 

40 2. Apparatus according to claim 1 , further comprising 
selection means (1 ) for selecting for printing dot da- 
ta from amongst a plurality of pages of dot data 
stored in said data storage means. 

45 3. A printing apparatus according to claim 2 , and in- 
cluding means (CPU 11 S8, S4) adapted to erase 
dot data stored in said storage means after printing 
of data indicated as secret or upon a manual clear 
command. 

so 

4. Apparatus according to any one of the preceding 
claims, further comprising means (9, CPU 11) for 
overlaying further dot data on the dot data selected 
by said selection means. 

55 

5. Apparatus according to any one of the preceding 
claims, further comprising display means (12) for 
displaying an indication of dot data stored in said 
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8 



storage means. 

6. A printing apparatus according to any one of the 
preceding claims, wherein said conversion means 
is adapted to receive printing information in the for- 
mat of a page description language. 



Patentanspruche 

1. Druckvorrichtung zum Zusammenwirken mit einer 
Einrichtung zur Eingabe von Druckinformationen 
und einer damit verbundenden Druckanforderung 
aus der Einrichtung in die Vorrichtung, mit 

einer Datenumwandlungseinrichtung (CPU 11) 
zur Umwandlung der eingegebenen Druckin- 
formationen in Punktdaten, 
einer Druckeinrichtung (1 8) zum Drucken eines 
Bildes beruhend auf den Punktdaten im An- 
sprechen auf eine Druckanforderung von der 
Eingabeeinrichtung aus der Einrichtung und 
einer Datenspeichereinrichtung (16) zum Spei- 
chern zumindest einer aus einer Vielzahl von 
Seiten, 

dadurch gekennzeichnet, daft 

die Punktdaten, nachdem der normale Druck- 
vorgang abgeschlossen ist, in der Datenspeicher- 
einrichtung erhalten bleiben und die Vorrichtung ei- 
ne Bestimmungseinrichtung (CPU 11) zur Bestim- 
mung, ob eine Druckanforderung aus der Einrich- 
tung vorliegt odernicht, und eine Befehlsempfangs- 
einrichtung auf weist zum Empfangen eines manuell 
eingegebenen Befehls nicht aus der Einrichtung, 
der bewirkt, daB Punktdaten in der Datenspeicher- 
einrichtung zu der Druckeinrichtung zum nochma- 
ligen Drucken der Punktdaten ausgegeben werden, 
falls die Bestimmungseinrichtung bestimmt, daB ei- 
ne Druckanforderung aus der Einrichtung nicht vor- 
liegt. 

2. Vorrichtung nach Anspruch 1 , 

gekennzeichnet durch 

eine Auswahleinrichtung (1) zur Auswahl von 
zu druckenden Punktdaten aus einer Vielzahl von 
Seiten von in der Datenspeichereinrichtung gespei- 
cherten Punktdaten. 

3. Vorrichtung nach Anspruch 2, 

gekennzeichnet durch 

eine Einrichtung (CPU 11, S8, S4) zum L6- 
schen von in der Speichereinrichtung gespeicher- 
ten Punktdaten nach dem Drucken von als geheim 
angezeigten Daten oder bei einem manuellen 
Loschbefehl. 

4. Vorrichtung nach einem der vorangehenden An- 



spruche, 

gekennzeichnet durch 

eine Einrichtung (9, CPU 11) zur Uberlage- 
rung weiterer Punktdaten auf den durch die Aus- 
5 wahleinrichtung ausgewahlten Punktdaten. 

5. Vorrichtung nach einem der vorangehenden An- 
spruche, 

gekennzeichnet durch 
10 eine Anzeigeeinrichtung (12) zur Anzeige ei- 

nes Hinweises auf in der Speichereinrichtung ge- 
speicherte Punktdaten. 

6. Vorrichtung nach einem der vorangehenden An- 
15 spruche, 

dadurch gekennzeichnet, daft 
die Umwandlungseinrichtung Druckinforma- 
tionen in dem Format einer Seitenbeschreibungs- 
sprache empfangt. 

20 

Revendicatlons 

1 . Appareil d'impression prevu pour cooperer avec un 
25 moyen servant a introduire, dans ledit appareil, des 

informations d'impression et une demande d'im- 
pression en ligne associee, ledit appareil compre- 
nant: 

30 un moyen de conversion de donnees (C PU 1 1 ) 

pour convertir en donnees de points les infor- 
mations d'impression d'entree ; 
un moyen d'impression (18) pour imprimer une 
image d'apres les donnees de points en repon- 

35 se a une demande d'impression en ligne pro- 

venant du moyen d'entree ; et 
un moyen de stockage de donn6es (16) pour 
stocker au moins une d'une pluralite de pages, 
caracterise en ce que, 

to les donn6es de points sont stock^es dans ledit 

moyen de stockage de donnees apres Pexecu- 
tion de I'operation d'impression normale et en 
ce que ledit appareil comprend, en outre, un 
moyen de discrimination (CPU 11) pour deter- 

45 miner s'il existeounon une demande d'impres- 

sion en ligne et un moyen de reception de com- 
mando pour recevoir une commande autono- 
me introduite manuellement provoquant la sor- 
tie des donnees de points se trouvant dans ledit 

50 moyen de stockage de donnees sur ledit 

moyen d'impression afin d'imprimer a nouveau 
les donnees de points, si ledit moyen de discri- 
mination determine qu'il ny a pas de demande 
d'impression en ligne. 

55 

2. Appareil selon la revendication 1 comprenant, en 
outre, un moyen de selection (1) pour selectionner 
les donnees de points a imprimer parmi une plura- 
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lite de pages de donnees de points stockees dans 
ledit moyen de stockage de donnees. 

Appareil depression selon la revendication 2 et 
comprenant des moyens (CPU 11 S8.S4) adaptes 
pour effacer les donnees de points stockdes dans 
ledit moyen de stockage apres I'impression de don- 
nees consid^rees comme secretes ou apres une 
commande d'effacement manuelle. 

Appareil selon Tune quelconque des revendications 
precedentes comprenant, en outre, des moyens (9, 
CPU 11) pour recouvrir, par d'autres donnees de 
points, les donn6es de points selectionnees par le- 
dit moyen de selection. 

Appareil selon Tune quelconque des revendications 
precedentes comprenant, en outre, un moyen d'af- 
fichage (1 2) pour aft icher une indication de donnees 
de points stockees dans ledit moyen de stockage. 

Appareil depression selon Tune quelconque des 
revendications precedentes, dans lequel ledit 
moyen de conversion est adapts pour recevoir des 
informations depression dans le format d'un Ian- 
gage de description de page. 
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